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Controd No. 4B7551
16 July 1958

THE TIAE INDUSTRY IN THE SINO-SOVIET BLOC

Pnewnatic Tive Cesings

A~ Sino-Soviet Bloc Supply Pegsiitlon

The USSR and the other indvatrisl countrics in the Sinc-Scviet Bloe -
producy all types of pnouaatic dires, ranging {rom scooter sud notoreycls
sizes up to lavge tirss needed for elvorafl, heavy trucks, sad earthmovers.
I 1557 tho toval Sino-=Sovielt Bloo production, including alreraft and
movereyele tires, was mers than 20 million wiiis, an incvease of 9); psrcent
svey 1950 productlion. Jn apise of this ineveass, there still exlsts a
deficit of cas within the Ploe as a whole, 3/ In opder 4o overcome this
deficiency, H plens call for s SC=percent ihcrease in produetion in 1960
above that in 1957, Producticn of motor vehiceles in recend years has heen

ineressing st an averags rate of sboub 6 poresnt, and, spart from Chine,
there 1s no 3

3,

0

extion of efforts to boost that rate of growbh.

Qutside tha USSR, tire production sppears wors than adequate (o meet
domastie requirementss however, a sevious tive shortsge appears to exist
within the USSH. Tois condition is due primarily to the low quality of
the tirss producsd. It is sstimated that ths average Soviet motor wvehicle
sravels 78,000 kilometers annuelly. Soviebt tires have anp average useful
1ife of about 30,000 kilomeiers. Thus, the entire wotor park must be
re-equipped with new tives every year., Roth Poland amd the USSR have
announced the oblestive of increasing the aversge bire mllieage from 30,000
dlometers to LO,G00 kilemelers by 1960, The Scviets have estimated that
an inersase of 10 percent in tire Life would save 80 r3liion rubles a year
for every mildlion tires in ase, snd Mr. Khrushchev, in his recent repord
4o the Perby Ceunbral Comnities on the expansion of the chembezl lIndustyy
zeld, “"Oynthe eys are sise extromely important ifn industry. Thus,
the ven of ¢ v goed dnstesd of eobfon or rayon eord in the menufacture
of tives roducss the expendibure of rubber by 15 percent and st the same
time incressss the life of the tires by 30 to U0 percent.®

It 15 estimatsd that at least 80 percsnt of the tires made in the USSR
are in the largsr sizes suviteble for trucks. Tirs preduction in the
Satollites is belisved to bs approximately two-thirds for trucks and
cne-third for passengsr carfe

i abtached shows the breakdowm of production by ccunirles as well

e » celeulsbod requirements bassd on the estlimated motor park and
nroduetion of nobor wehicles.

A
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Yo stavistics ars available on the use pattern of tires within the
Bleso An approximats estimate assigne 55 percent to trucks, 25 percent to
direct mllitary use, and the halance of 20 pesrcent to busses, pasasenger
cars, and other civillen uses. No figurss are published on the production
of tirss by sizes or iypes, aud even if these were available, the military
and non-wilitary consumpticn could be only roughly estimated. Obviocusly
alrcraft, passenger cars, motorcycles, and trucks are used by both the
military end civilians, Eerthmovers and similar types of heavy equipment
in many cases toke the same sizes of tires as some field guns. In short,
most sizes of tires have both military and civilian applications. Tractors,
molorcycles, and aircraft probable require less than 10 percent of the total
tires consumed in the Blom, This estimate is based on the number of vehlcles
of these types produced and in use. Thesc catsgories are not inclnded in
the statistics given in Table 1 = hence the deficit showm in that table can
be considered to be a minimm figure.

Bo Trade

Trade in motor vehicle tires between the Sino-Soviet Bloc and the Free
World is relaiively insignificant. Imports by the Blee in 1956 wers valued
at about $5 million, and exports were equally medesd. Czschoslovekia has a
substaniizl mumber of tives svallable for export and Auring the past few
years has ablwnpied to develop a market im Turksy and South America. However,
the quality hes been so inferior that buyers have demsnded refunds. Sovist
tires on equipmen®t shipped to ifghanistan were s2id to fail after 500 to
2,000 mlles of service. Communist China shipped some 30,000 tires to Caylon
in 1957 as partisl payment for goods reccived, Figures on shipments by
individual countries ars Yoo fragmentary to establish a patiern. Bloc
whesled equipmsnt sent to foreign countries is supplied with Bloc-made tires,
but in gensral it appears thet their reputetion for inferior quality has
nade potential customers cautious, ' '

Co Quality

Apart from the cbsclete tire-maldng machinery and equipment 2/ s the
inferior quality of Bloc tires is attributable largely to the inFerior
components used in production. '

i, Rubber - CGenerally speaking, the Bloc has sufficient supplies of
rubber, B6th synthstic end natural, to build tires of satisfactory quality.
The kinds of rubber used varies in different countries. For instance, China
uses natural rubber exclusively, and Bast Germany uses only 20 pearcent or
sven less of natural rubber in making tires. ‘

¢o Tire Qord probebly is the principsl factor in tire life. In the
USSR it has been estimated that one<half of all tire failures are due to
mechanical deficienciss such as blow-outs, tread separation, etc. About

2/ For detalled comments on iire-making machinery in the Sino-Soviet Hloc
‘2o Secticn IT below.
@
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bwo-thirds of Soviet tires are made with cotton cord, ths remainder pre-
deminently with reyon cord. The limited amounts of nylon cord available
are used for aireraft dires. Chinals tires are all made with cotion cord,
while Bast Corman and Czechoslovel tires are principally made with rayon
cord, Cotion coxd ratss the poorest from the point of wiew of resistancs
Yo heat amd overloading of tlres. Rayom is better thsa cotton and also
hag a highor tensile strength, whersas nylon is the best material for tire
aord which has been found %o date.

3. Carbop Hlack also is sn important factor in the life of tires. This
is particularly true of tires containing synthetic rubber. The Sino-Scoviet
Bleoe has adequate supplies of carbon black. Its quality, however, camotb
be compared with the new types of "high ebrasion” blacks which have been
developed in the US since World War II., The latter will add from 25 to WO
percent more mileage to the 1life of a tire. The Soviets have made, and
are continuing to meks, effores to acquire the tochnology of "know=how" for
making these typss of black, so far withoulb success, The US companies which
have dewveloped their cun procssses for maldding high-abragion blacks do not
wish to part with their "irads secrsts.®

Lo Beadwive is important, as it serves to hold the tires to the wheel-
vims. The Cormunist countries follow US practice, except their wire is
plated with sinc instead of copper or bronze. Blee supplies of high-tensile
wire are ample for thelr tire needs,

S. Rubber Chemicals - Chemicals needed for compounding prubber appear
to be in adequete supply for their requirements.

Do Plang for Expansion

All of the countries in the Bloc have planned expansion of their tire
output by 1960, The USSR, where the most severv shoriage exists, plans an
increass of sbout 60 percent in the 3 years, and a further incresse of 35
percent by 1965 above 1960 preoduction., In order to attain these goals,
Ehrushehev has imdicated that it will be necessary to import modern equip-
ment and tochnology from the West, The first of ihese modern plants is
bsing butlt by the UK and will have a capacity of 2 million tires per year,
80 percent of which will be large sizes for trucks and militery vehicles.
Ths Russisns bave indicated that they expect to bulld five such plants,
although it ie probable that they hope to obtain much of the necessary
machinery from outside the Bloes In the 2-year trade agreement between
the USSR and Fremce the labter agreed to furnish 50 tire-=molding presses
to the USSR in 1957 and 50 more in 1958, These presses could add a half-
million tires to Sovist production capaciiy.

Tire Manufacturing Hachinery

Ao Sino-Sgviet Bloc Supply Position

By Western standards, most of the tirs-building machinery installed in
the Sino=Sovied Blee tire plants ls cbsolste. For sxample, the best factory

3
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in the USSR ~ the major Bloe tire producer - is said to be the Moscow Tire
Plant. This plant is basicaily the old Ford "River Rouge® plant which was
sgnt %o the USSR under "Lend-Lesase™ during World War II. The equipment for
this plant was built in 1935-1936 and is now mors then 20 years old. Waile
additions and replacements have been made since, the plant remains cbsolete,
requirss a disproportionate amount of menual labor, and boasts of few modern

imovations, The other tire plants 4in the Bloc are not belisved to be any
bettex equipped. '

Tire-manufacturing machinery is producsd in the USSR, East Germany,
Czechoslovakia, and in Commmist China. However, only the USSR, Bast -
Usrmzny, and Czecheslovakia have any significant production, and the techno-
logical levsl of their output is gonerally below thet of Western tire
machinery menufacturing plants. As a result, the Sino-Soviet Bloc as a
wnole relies heavily on Western machinery to modernize its tire plants. The
USSR, in 1957, sigued a contract with the United Kingdom for the purchass of
a modern tire plant with an ammusl capacity of 2 million tires at a cost
expscted to exceed 28 million dollars. . Also, under the terms of the current
Franco-Russian trads agreement, Framce was to export 50 tire presses to the ,
USSR in 1957 and another 50 before the end of 1959, On the other hand, the
Blec has also engeged in scme exports of tire=manufactinring machinery.
Indonesia ordsred a tire plant from Czeshoslovakie in 1956, and East Cermany
hes offered to supply such mechinery to Uruguay- '

Judging from Russian orders for tire manufacturing squipment from the
West and from complaintz in the Soviet prass about domestically produced
equipment, it appears evident that the Russians are not produging enocugh
of the necessary types of machinery to satisfy their requirements, and the
equipmant whick is belng manufactured is technically obsolete,

The USSR tire eguipment produetion capabllity is substantially suppls-
mented by two plants in Czechoslovakia and East Germeny, Thus the Bloc could
probably get along without purchasesz of Western squipment. However s the
USSR is iuterssted in buying the most up-to-date machinery - which thus far
has been avallable cnly Im the West ~ in order to awment its tire-making
cepaclty and %o increase the productivity of existing plants.

Bo Tire-maoling Machinery Production and Production Problems

1, USSR

’ Data om Soviet production of tire-making machinery is sparse. The
USSR has published no statistics on the quantity of production and little
information on the types of machinery being produced, Ssweral plants are
nanufacturing tive-meking equipment along witacther tvpes of machinery, the
largest and most spscialized plant being the Bolshevik Chemical Machinery
Plant in Klev. Judgimg by tha infommation available, the product-mix and
the quality of equipment is inadequate to mset the nesds of the tire industry.
Rubber mixers and calenders produced in 1956 were no differsnt from those
produced 20 years ago. The mixers ars produced in only one type-size and

i
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with & single shaft-speed, although the modern rubber industry requires
three type-sizes of mixers and the shafts of large mixsrs should have two
spseds. Cord calenders have speeds lass than half of those of the best
Western types, with a primitive and inefficient system of regulating the
thickness of the rubber layer, As a result, ths variation of thickness is
ten times as great as in modern calender designs. Only individual vulea-
nizers are produced for motor vehicle tires. Consequently, the tires must
be molded prior to wulcanization and a large number of molds must be used,
whereas modern tire plants use automatic vulcanizer presses for this purpose,

A Sovlet engineer, writing an article on the technology of tire production
in the June 1957 edition of Meskhanizatsiye Trudoyemkikh i Ty=zhelykh Rabot
(Mechanization of Labor-Conswaing and Heavy Work), stated tnat tne USSR is
increasing the mechanization of her tire plants, but that many basic and
auxiliary prccesses have not as yet besn mechanized, Thus loading and
unloading, distributiom, and storage operatiocns should be fully mechanized
since they require a largs amcunt of manual labor, Tcwards this end, he
stated, the USSR had designed a standard hopper storage for carbon black
and had plamed a system of worm convayers for the disiribution of carbon
black to the hoppers and for subsequent unloading. The introductlion of
such aubomatic equipmenmt wnich would mechanize the process of mixing carbon
black would, according to the writer, permit an amual saving in excess of
20 million rubles. He admitted, however, that mschanized storage faclilitiss
wers being built so slowly that not one of them had been put into actual
operation at the tims of his writing, )

The writer also described in great detail an installation for automatic
welghing and feeding of raw materials into rubber mixers used in modern tire
plants in Great Britain and in the United States and added that the construct-
ion of a similar automatic system in the USSR was dslayed intolerably long
and an experimental unit is only now being set up in the Voronesh Tire Plant.
Discussing machinery used for the vulcanization of tire casings, the writer
stated that the most modern equipment available are tire presses. - These come
in two different designs, the "autoform" and "Bag-o-matic" types, which, he
intimated, should be adopted by the Soviet tire-making industry. "In
introducing tire presses, it is necessary to replace old vulcanisation
equipment (autoclaves) with new, but it is impossibls to do this immediately
in all USSR tire plants. Therefore, they are mechanizing the recharging
of autoclaves and molds, but thess operations are being carried out too
slewly.™ An example is the long delay in the designs for magnetic presses
which were to be developed by the Yaroslavl Tire Plant and Resinoproyekt,

a rubber machinery design organization, The use of such modernized presses
will significantly increase the productivity of labor, Also, "The general
introduction of & system of complex mechanization of the finishing operations
involved in the manufacture of tire casings, such a8 had been installed at
the Moscow Tire Plant, is being intolerably delayed."

The article goes on to say that planta ame not sufficiently mechanizing
the assembly of tire casings and tubes, nor the tire storage and handling
operations, Finally, it stressed tae urgent need for installing electronic
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devices to control the production of plies for tire casings, for automating
the manufacture of precision-cut casing parts and for controlling the
process of rubber-ccating of tire cord. Owing to a number of design defects,
the articls stated, it is impossible to manufacture material of consistently
sccurate sizes on available calenders, whereas modern t echnology makes it
pozsible tc increaase significantly the accuracy of calender operations.
However, ths several Soviet research institutes responsible for developing
calenders and cutting machines are lagging badly behind in solving the
problems of installing ths necessary electronic control devices,

Difficulties were reported in 1956 at tne Bolshevik Plant in Kiev. The
plant was scheduled to design and produce 16 new and modernized models of
tire-making machinery., Of thsse, only one was produced on schedule, and eleven
were delayed for periods up to L months. This poor record was due to the
insdequate orgunization of the design department and to inefficiency in
industrial administration and supply. Significant also is a 1955 report from
a Kirov tire plant that its machinery was mostly obsolete, but that thoe new
machinery supplied to the plant was less productive than the old, The plant
i1tself built 3 models of machines for assembling largs tires apparently
because it eoculd not obtain the necessary machinery elsewhere.

2o, Czechoslovakia

The Buzuluk Machinery Plant in Komarov is the only producer of tire-
manufacturing machinery in Czechoslovakia, Among its products is a four-
stage automatic vulcanizer press. This plant has supplied tire<building
equipment to the USSR and in June of 1956 it completed negotiations for
the sale of a "fully automatic tire plant" to Indonesia., Under the arrange-
ment, Indonesian workers were to be trained by the staff of the Busuluk Plant.
Deliveries of equipment to Indonesia began in 1956 and ended in the fall of
1957, It is interesting to note that the Buzuluk Plant was one of several
criticized by the Soviet press in 1957 for producing defective goods,

3o East Germany

The Ernst Thaslman Plant in Magdeburg, reportedly the largest heavy
machinery plent in East Germany, produces various types of heavy equipment
including tire-meanufacturing machinery. Its product mix includes automatio
tire heaters and vresses (25 per month in 1955), rubber mixers (seven per
month) and rubber rolling mills (30 per year). Most of the output is
exported to the USSR, some to other Kuropean satellites. In addition; there
is the report, referred to in section A above, of an Last German offer to
supply tire-making machinery to Uruguey.

. Communist China

In recent years, China has begun the manufacture of tire-making
mackinery, A Chinese radio broadcast of October 1955 reported that the
Dairen machinery plant manufactured numerocus ssts of machines for the tire
industry ~ rubber mixers, smelters, and rubber cutting machines. These

6
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wehines wore belng produced for the first time iv China and were all repordt-
willy "aunbomsbically contvelled.” Several other Chimsse plauts manvfacture

a few types of tive machinery. The Chinese announced in April 1958 that
“iher must increase thse aumber of types of rubbsr eguipmsat and molds for
avbamobile, bicycle, and cart Sives, nsver fearing complexity, so that afier
e yomres we wlll basically be able $o produce all rubbor sguipmente" It
sppears 0 b a good guess thalt the two-year geal for seli-sufficiency in
pubbar squlpment® is overly opitimistic, and that China will continus to
depand on Impords for the mors complex typas of machinery available.

o Gutlook
Thers is nmo rezsen o doubi, that, glven the necsssary priority, the
USER hesvy equipment industry could produce wmodern, up-to-date tire-making
maghinery. The chsolescence of models currently produced and the problems
incurrad in the design of wev nedelds is abbribubable largely o the
prosurably low prioriiy accewdsd this type of maaninery in the Soviet
eounury which concentindss 1vs rassarch and productien efforts on the
expensicn of milidtary and s3litary supporting industriss, and delays
agditionel lnveskhoents in leose Jmuediately Inportand indusirics as long &8
their shoriceomings du nobt interiere with pricriiy projecis or uaduly
impeds the cver-oll progress of the econciy. The rendy svallabiiity of
Western blro=meking eguipmens of the labtest design - sush 28 Is now
shively beding ssught by the URSE < will sdtigete, &f not oliuinats, a
mmber of the praduetion difficulbies encounbhersd by Sovist tlre menufec~
turing industriss. Thsre 12 ample presedsnt for asseming that Russian
enginsers will earafully copy the now mochinery and asgesdly lines rogsived
from the Wast and produpe then in thedr oun plaunts in sufficisnt guantitles
te mooh growing reguiremsato. In this mammer, the Soviet wire-naking
todenm of cost in terns of

industyy can be sumplebsly medernized ad g o
hos and engineering skill
puesue move strategleally impoptamt projects

lebor and wateyials, lesving reseavch facll
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